This lecture will principally focus on the high temperature characterisation of nuclear fuel materials, which is a challenging task. Nuclear fuels are highly complex materials. They operate under extreme conditions such as high temperatures (up to 1500 K for conventional Light Water Reactors, 2400 K for Fast Neutron Reactors), in intense radiation fields and undergo significant changes in chemical composition during their life. In case of accidental conditions, the fuel may experience even more extreme conditions that may result in melting or reactions with cladding and/or coolant. This will be explained in a general introduction.
. The main part of the lecture will address the high temperature properties of UO 2 and PuO 2 , the main components of current nuclear fuels, and their solid solution. Also the high temperature properties of the minor actinide oxides will be discussed, in view of their recycling in fast reactor fuels (transmutation). Extensive studies have been performed on particularly UO 2 and PuO 2 in 1950s and 1960s that have laid the foundation for our current understanding of these materials. The available data from that research has been gathered in numerous assessments but are not always conclusive. This is generally due to the high oxygen potential and the reactivity with container materials that might affect experiments at high temperatures. For that reason we have performed new experimental studies, when possible using innovative experimental approaches.
